Objectives: to assess the feasibility, validity and responsiveness of an individualized measure-goal attainment scaling-in long-term care. Design: prospective descriptive study. Setting: one academic and three community-based long-term care facilities. Subjects: 53 nursing-home patients seen in consultation between July 1996 and June 1997. Intervention: specialized geriatric medicine consultation. Main outcome measures: effect size and relative efficiency of the Barthel index, hierarchical assessment of balance and mobility, global deterioration scale, axis 8 (behaviour) of the brief cognitive rating scale, cumulative illness rating scale and the goal attainment scale. Results: mean goal attainment scale at follow-up was 46 Ϯ 7. The goal attainment scale was the most responsive measure, with an effect size of 1.29 and a relative efficiency of 53.7. The goal attainment scale did not correlate well with the other measures (¹0.22 to 0.17). Conclusion: goal attainment scaling is a feasible and responsive measure in long-term care. Although fewer problems in nursing-home patients than elderly inpatients are susceptible to intervention, clinically important goals can be achieved in this population. [4] [5] [6] , are often irrelevant in longterm care. Improving mobility after stroke may be a goal in one patient; in another, successful palliation of bone pain may be accomplished without increasing mobility. Cognition may improve with treatment of the underlying cause of a delirium, whereas a dementing patient's cognition is expected to decline, whatever other goals might usefully be accomplished.
Introduction
Evaluating the benefit of a geriatric consultation service in long-term care poses theoretical and practical challenges. The patient population is heterogeneous, medical interventions vary, and functional decline and death are expected. Standard measurement tools, such as the Barthel index [1] , Katz index of activities of daily living [2] and the Mini-Mental State Exam (MMSE) [3] , which have been used to evaluate geriatric consultations in acute care [4] [5] [6] , are often irrelevant in longterm care. Improving mobility after stroke may be a goal in one patient; in another, successful palliation of bone pain may be accomplished without increasing mobility. Cognition may improve with treatment of the underlying cause of a delirium, whereas a dementing patient's cognition is expected to decline, whatever other goals might usefully be accomplished.
Goal attainment scaling is an individualized measurement developed in the 1960s to overcome similar limitations of traditional measures used in community mental health services. It has since been used in such diverse areas as drug abuse, marriage and family counselling, medical resident teaching and traumatic brain injury rehabilitation [7] [8] [9] [10] . Latterly, goal attainment scaling has been applied to geriatric inpatients. In geriatric wards, it has been shown to be feasible, valid and responsive [11, 12] . Given the problems with standard measures in long-term care, we undertook a study to determine if the advantages of goal attainment scaling in acute care would apply in the nursing home.
(J.E.G.) over 1 year (July 1996-June 1997) at one teaching (a veterans' facility) and three communitybased long-term care facilities, ranging from 100 to 600 beds. In all cases, the populations served are elderly and disabled, with a high prevalence of dementia. Consultation was at the request of the patient's attending primary care physician. At two sites, these were conducted during regular fortnightly visits, while at the other two, consultations were on request. Follow-up monitoring of patients was undertaken during regular visits by the geriatricians and otherwise by ward nurses.
Sample and power
In earlier investigations, we found goal attainment scaling to be very responsive-with effect sizes ranging from 0.61 in a study of goal attainment scaling in an anti-dementia drug trial [13] to 4.60 in a study of goal attainment scaling in patients on acute and rehabilitation geriatric wards [12] . The effect size is calculated as the mean difference in pre-and post scores divided by the baseline standard deviation. It can be considered as a 'signal to noise' ratio, in that the absolute difference between the pre-and posttest measure is adjusted for the variability in the measures.
At their most basic, all statistics are effect sizes, themselves adjusted for sample size, so that when sample sizes are very large, even small effects become statistically significant. As compared with statistical significance, there are no clear criteria for when a given effect size becomes clinically important but, as a rule of thumb, Cohen has proposed that any effect size over 0.20 is clinically detectable. An effect size of 0.20 is said to be 'small', one of about 0.50 is 'medium' and one greater than 0.80 is 'large' [14] . Based on earlier studies, we sampled for an effect size of at least 0.80. According to the method of Lipsey [15] with a = 0.05 and b = 0.10, we calculated that a sample size of 29 would be required to demonstrate responsiveness. To allow for refusals and incomplete follow-up and to maintain comparability with earlier studies, we set out to study 50 subjects, which would allow us to detect an effect size as small as 0.72, with b = 0.10.
Measures
All patients underwent a comprehensive assessment. Data were collected using standard scales for cognition, (MMSE and global deterioration scale [16] ); behaviour (axis 8 of the brief cognitive rating scale [17] ); co-morbidity (cumulative illness rating scale [18] ); mobility and balance (hierarchical assessment of balance and mobility; HABAM [19] ); and functional capacity (Barthel index). For the MMSE, HABAM and Barthel index, a higher score represents a better performance; for the others, a lower score indicates a better performance. Goal attainment scaling was conducted as follows:
1. Problems were identified and goals were determined for those areas in which intervention was planned. This always included the issues raised by the family physician's consultation request. Goals were set with the consensus of at least two geriatricians and usually with contributions from nurses. 2. The current description of the problem was recorded. If a clinically relevant deterioration were plausible, the current description was scored as '¹1' with the worsened state scored as '¹2'. If the problem was at its worst, the current level of functioning was scored as '¹2'. 3. The expected outcome achievable with effective intervention was recorded in the '0' category. 4. The other scale levels were completed, setting outcomes somewhat more than expected at 'þ1' and much more than expected at 'þ2'. The aim was to make the goals as practical and verifiable as possible (Table 1) .
Patients were followed until the goal was reached, was determined unachievable or the patient died. At the end of follow-up, the patient was scored at the level they had reached, and the overall goal attainment scaling score calculated. When goals are weighted equally, as in our study, the standard formula [7] can be simplified to: goal attainment score = 50 þ C (Sx i ), where x i is the score of the individual goal and C is a constant that varies with the number of goals set for that particular patient. For example, if one goal is set C = 10, if two are set C = 6.2, etc. This constant adjusts for the fact that different patients have different numbers of goals and that some of the goals are interrelated. For example, in the case illustrated in Table 1 , improving the pain alone may have some beneficial effect on aggression. If all goals are achieved in a particular patient, each x i will be 0 and therefore Sx i will equal 0. As any term multiplied by 0 equals 0, the patient score will be 50 þ 0 = 50. For other scores, it not necessary to use the formula each time to calculate the goal attainment scaling score, as it can be obtained from a table (Appendix 1).
At follow-up, the global deterioration scale, axis 8 of the brief cognitive rating scale, cumulative illness rating scale, HABAM and Barthel index were also repeated, unless the patient had died.
Analysis
We assessed the validity of goal attainment scaling in the following ways, using a 'trinitarian approach' of content, construct and criterion validation [20] . The content validity was inferred from its use in other geriatric settings [11, 12] . There is no criterion reference, so criterion validity could not be tested.
The construct validity was assessed chiefly by correlation with other measures. To test convergent validity, Spearman correlations were calculated. Responsiveness, which is also a test of the construct validity of any measure purported to detect change, was determined in two ways. The effect size was calculated as the difference in post and pretest scores divided by the standard deviation of the change score. While we have previously used the baseline standard deviation as the variance term in calculating effect size [12, 13, 21] , the inherently small standard deviation of the pre-test goal attainment scaling score means that the effect size of goal attainment scaling is over-estimated. In consequence, this method provides a more conservative estimate of the responsiveness of goal attainment scaling. In addition, we estimated responsiveness using the relative efficiency statistic, in which the ttest statistic of any measure is expressed as the ratio of the t-test statistic of an index or comparative measure [22] . As in an earlier study [12] , we chose the Barthel index as the comparative measure. A score of 1.00 indicates the same efficiency as the standard, greater than 1.00 is more efficient and less than 1.00 is less efficient than the standard.
Results
Fifty-three patients (mean age 81 Ϯ 8 years; 33 women) were evaluated using Comprehensive Geriatric Assessment, after which goals were set for all patients. They were followed for a mean of 44 Ϯ 44 days. Seventeen percent of patients died during this period. Most patients (77%) had dementia, all were disabled (mean Barthel index 47 Ϯ 33) and the average length of residence in the nursing home was 2.5 Ϯ 2.4 years. Table 2 reports the mean pre-and post-test results, with standard deviations, of each measure. Table 3 is a correlation matrix of the various measures. Goal attainment scaling did not correlate well with any other measure (¹0.22 to 0.17).
The assessment process identified 463 problems, of which goals were set in 89. The most common problems identified for intervention were medical problems (47), behavioural problems (25) and ethical problems (17) . Examples of problems which were identified, but for which no goals were set, included dementia, stable medical problems and incontinence or immobility with no clinically apparent potential for improvement. The mean number of goals per patient was 1.7, with a range of 1-5. Once the assessment was completed, the goals were usually set in less than 10 min. The mean goal attainment scaling score at admission was 37 Ϯ 3.5 and at follow-up 46 Ϯ 6.9 (t = ¹9.13; P < 0.0001). Table 4 displays the responsiveness of the various measures. Goal attainment scaling was the most 
Discussion
We investigated goal attainment scaling as a method of detecting clinically important change in nursinghome patients. These patients had multiple, often untreatable functional and medical problems. The mean MMSE score (12 Ϯ 11) and the mean Barthel index (47 Ϯ 33) were lower than in the acutely ill geriatric medicine inpatients (22 Ϯ 7 and 57 Ϯ 24 respectively) whom we studied earlier [12] . In that population, 5.8 goals were set per patient; in this group, in spite of greater frailty [23] , we decided we could successfully meet 1.7 goals per patient. As in earlier studies, we chose the Barthel as the reference measure, thus allowing the data to be compared across studies. In contrast to our earlier study [12] , however, we did not expect the Barthel index to change. Indeed, it was the lack of responsiveness in long-term care patients, in whom successful treatment can nevertheless be undertaken, that gave the impetus for this study.
One limitation of our study is the absence of a criterion reference to confirm the clinical relevance of a change in goal attainment scaling score. This remains a clinical judgement and one could argue that other doctors would set different goals. We sought to safeguard against arbitrariness by always determining goals with at least two geriatricians and, usually, the nursing staff. Clinical importance can also be inferred from the family physician's consultation request always being addressed as a goal area.
In other settings, patients have been involved in setting their own goals, both to ensure relevance and as a therapeutic tool. However, in our study the high prevalence of dementia did not make this feasible.
Some readers might worry that we set goals at too easy a level, so as to ensure success. There are safeguards against this inherent in the process. If goals are consistently set too low, consistently high scores (i.e. > 50) will result. In addition, the detailed, explicit We calculated goal attainment scale scores for patients who died; when death was unexpected, it was scored in each domain as -2 (much worse than expected). When death occurred some months after, goals were scored as achieved. Where the goals were for palliative care, these were scored as appropriate, if achieved. BCRS, brief cognitive rating scale; HABAM, hierarchical assessment of balance and mobility. nature of the goals readily exposes them for peer review. We did not test the inter-rater reliability of goal attainment scaling in this study. However, in earlier studies of elderly patients, it had been excellent (k > 0.80) [11, 12] . Goal attainment scaling did not correlate well with the other standard measures (Table 3 ). In contrast, in inpatients on a geriatric unit, goal attainment scaling correlated moderately well with functional scales (0.59 for the Barthel index, 0.49 for the Katz index of activities of daily living) [12] . Many patients on rehabilitation units are recovering from surgery for a hip fracture and are expected to make significant gains in mobility and activities of daily living. On acute geriatric units, most patients have acute medical illnesses from which they are expected to recover. In nursing-home patients with multiple chronic medical and functional problems, it is not surprising that no single global measure is responsive to change. We believe goal attainment scaling to be capturing different information. For example, in one of our patients, who was wheelchair-bound, establishing endof-life decisions, behaviour modification and even controlling pain did not improve independence in activities of daily living, even though all the goals achieved were clinically important.
If evaluation is limited to global measures, which are standardized but irrelevant to the needs of the patients, successful intervention is likely to be unrecognized. In contrast, when a clinically relevant but individualized measure is used, the achievement of important goals can be demonstrated when treatment is successful.
These data support studies which suggest that the multiple needs of elderly patients, which require a multi-disciplinary approach, equally require a multidimensional evaluation. Cross-validation of the approach in other institutions would be of interest. CIRS, cumulative illness rating scale; BCRS, brief cognitive rating scale; HABAM, hierarchical assessment of balance and mobility.
